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1
LIQUID CRYSTAL PANEL

CROSS-REFERENCES TO RELATED
APPLICATIONS

The present application claims priority to Chinese Patent
Application No. 201210575305.6, filed with the Chinese
Patent Office on Dec. 26, 2012, the contents of which is
incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

In recent years, a Thin Film Transistor Liquid Crystal Dis-
play (hereinafter TFT-LCD) has become a display technology
across various sizes due to its numerous advantages, and its
applications can be found in various fields, e.g., a television,
a notebook computer, a monitor, a mobile phone, etc.

The TFT-LCD includes a Thin Film Transistor (hereinafter
TFT) substrate and a Color Filter (hereinafter CF) substrate,
and a liquid crystal layer interposed between these two sub-
strates. Moreover, the TFT-LCD is divided into a display area
and a non-display area, where the non-display area surrounds
the display area, and a sealing material is arranged in the
non-display area to seal the liquid crystal layer between the
TFT substrate and the CF substrate.

In the prior art, there is a cell fabrication process in a flow
of'assembling the TFT substrate and the CF substrate, where
the liquid crystal layer is dropped in advance onto the CF
substrate, and the sealing material is coated in the non-display
area of the CF substrate, then the TFT substrate and the CF
substrate are bonded together, and finally the sealing material
is cured to form a liquid crystal cell. Generally, when the TFT
substrate and the CF substrate are assembled in an ODF (One
Drop Filling) method, the sealing material is cured through
ultraviolet (UV) for rapid curing, that is, it is cured by being
illuminated with UV. With the UV-cured sealing material, the
UV-cured sealing material has the feature of being instantly
cured, so contamination arising when the sealing material
before being cured contacts with the liquid crystal layer can
be controlled to the minimum extent. After the sealing mate-
rial is cured by UV illumination, the UV-cured sealing mate-
rial is heated to be further cured for further enhanced adhe-
sion.

Referring to FIG. 1, FIG. 1 is a schematic diagram ofa UV
curing process on a sealing material of a TFT-LCD in the prior
art. As illustrated in FIG. 1, the TFT-LCD includes a CF
substrate 102 and a TFT substrate 103; and a sealing material
101 is arranged between the CF substrate 102 and the TFT
substrate 103 in a non-display area of the TFT-LCD, a black
matrix (simply BM below) 104 is arranged on the inside of the
CF substrate 102, and the sealing material 101 is arranged
between the BM 104 and the TFT substrate 103.

Since the BM 104 is arranged on the inside of the CF
substrate 102 and the BM 104 is a black light-shielding mate-
rial through which no light can be transmitted, thus the seal-
ing material 101 can only be illuminated with UV 106 from
the side of the TFT substrate 103 for UV curing. As illustrated
in FIG. 1, since a plurality of metal wires 105 are further
arranged on the inside of the TFT substrate 103, the UV 106
can only illuminate in the region without metal wires 105.

If'the process of UV curing is not well done, then ions in the
sealing material 101 may contaminate liquid crystal layer and
other problems of the TFT-LCD will occur, so UV curing
process is greatly important for the process of fabricating the
TFT-LCD. In order to enable UV 106 to cure the sealing
material 101 sufficiently, typically a transmissivity over the
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TFT substrate 103 in the non-display area is required to be
above 50%, that is, the region without metal wires 105
exceeds 50%.

The TFT-LCD further includes a gate driver and a data
driver. The driver circuit is costly to produce and can be made
in the technology of Amorphous Silicon Gate (ASG) driver in
which the TFT-L.CD is manufactured by patterning and inte-
grating the gate driver circuit, gate lines and data lines
together with thin film transistors on a panel of the TFT-L.CD.
Since the ASG technology can dispense with a plug-in gate
driver circuit on the original panel, it can improve the inte-
gration level of the TFT-LCD, reduce the number of external
elements and lower a manufacturing cost and thus has been
widely applied to the TFT-LCD.

FIG. 2 is a schematic diagram of a TFT substrate with
ASGs.

As illustrated in FIG. 2, the TFT substrate includes a dis-
play area and a non-display area, and a plurality of gate lines
202 and a plurality of data lines 203 are arranged on the TFT
substrate, where the plurality of gate lines 202 and the plu-
rality of data lines 203 intersect with each other to define a
plurality of pixel elements located in the display area of the
TFT substrate, the plurality of data lines 203 are connected
respectively to a data driver 204, and the data driver 204
provides the data lines 203 with a data drive signal sequen-
tially, and the data driver 204 is connected to a printed circuit
board 205.

An ASG element 201 is arranged in the non-display area of
the TFT substrate, and the ASG element 201 can provide a
row of pixel elements connected therewith with a gate drive
signal separately. The ASG element 201 is also connected to
the printed circuit board 205.

With the ASG technology, since devices in the ASGs
occupy a large area, transmissivity of the TFT substrate in the
non-display area is greatly lowered, i.e., transmissivity of UV
is lowered, so that the sealing material may not be cured
sufficiently, and contaminants may be mixed into adjacent
liquid crystal layer. Thus, it is desirable to design a liquid
crystal panel with a panel space utilized effectively so as to
have the sealing material cured sufficiently.

SUMMARY OF THE INVENTION

The invention is intended to address a technical problem of
providing a liquid crystal panel with a panel space thereof
possibly utilized effectively, so as to have a sealing material
cured sufficiently even with an ASG liquid crystal panel.

In view of this, embodiments of the invention provide a
liquid crystal panel including:

a TFT substrate, a CF substrate, and liquid crystal layer
arranged between the TFT substrate and the CF substrate,
wherein:

the liquid crystal panel includes a display area and a non-
display area, the non-display area surrounds the display area,
a sealing material coating area is arranged in the non-display
area, and a sealing material is arranged in the sealing material
coating area to seal the liquid crystal layer between the TFT
substrate and the CF substrate;

a first black matrix is arranged on the inside of the CF
substrate in the non-display area, and devices including a
metal layer are arranged on the inside of the TFT substrate in
the non-display area; and
voids are arranged in the first black matrix of the CF substrate
corresponding to at least a part of the devices including the
metal layer.

Preferably, the area of the voids is above 50% of the area of
the sealing material coating area.
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Preferably, the first black matrix overlaps partially with the
sealing material coating area, and the voids are arranged in the
overlapping area.

Preferably, the area of the voids is above 50% of the area of
the overlapping area.

Preferably, a part of the first black matrix close to the
display area is an “inboard region”, and a part of the first black
matrix away from the display area is an “outboard region”;
and the sealing material coating area is located in the outboard
region of the first black matrix.

Preferably, the sealing material is UV glue and cured by
being illuminated with ultraviolet illuminating from the CF
substrate side.

Preferably, the width of the first black matrix ranges from
0.8 to 1.6 mm.

Preferably, the width of the sealing material coating area
ranges from 500 to 800 um.

Preferably, the display area further includes a second black
matrix including a plurality of openings, and the voids are
etched at the same time as the opening, of the second black
matrix.

Preferably, the devices including the metal layer are ASG
devices.

Preferably, a color blocking layer is arranged at least at a
part of the voids in the first black matrix.

Preferably, the color blocking layer is a red color filter.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a sectional view of a construction in
which the sealing material 101 and the BM 104 are coated
overlapping with each other and UV illuminates from the side
of the TFT substrate.

FIG. 2 is a schematic circuit diagram of an ASG TFT panel.

FIG. 3 is atop view of a part of a CF substrate according to
an embodiment of the invention.

FIG. 4 is a schematic diagram illustrating that a sealing
material overlaps with a first black matrix partially.

FIG. 5is aspectrum diagram when a red color filter is used.

FIG. 6 is a UV spectrum diagram.

DESCRIPTION OF THE SPECIFIC
EMBODIMENTS

In order to make the foregoing objects, features and advan-
tages of the invention more apparent, embodiments of the
invention will be detailed below with reference to the draw-
ings, and obviously, the embodiments described below are
only a part but not all of embodiments of the invention. Based
upon the embodiments of the invention here, all of other
embodiments derived by those skilled in the art without any
inventive effort shall be encompassed in the scope of the
invention.

First Embodiment

A liquid crystal panel of this embodiment includes a TFT
substrate and a CF substrate arranged in opposition; and the
liquid crystal panel includes a display area and a non-display
area, and the non-display area surrounds the display area,
liquid crystal layer is filled in the display area to form a liquid
crystal layer, a sealing material coating area is arranged in the
non-display area, and a sealing material is arranged in the
sealing material coating area to seal the liquid crystal layer
between the TFT substrate and the CF substrate; and then the
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sealing material is cured in a UV curing step in a cell fabri-
cation process to seal and bond the TFT substrate and the CF
substrate.

In a practical process, a different cell fabrication process
can be selected according to the size of the LCD panel. For
example, for the LCD panel with a small size, typically the
sealing material is coated on the array substrate, the liquid
crystal layer is dropped on the CF substrate, and then the TFT
substrate is inverted onto the CF substrate. For the LCD panel
with a large size, typically the sealing material is coated on the
CF substrate, the liquid crystal layer is dropped on the TFT
substrate, and then the CF substrate is inverted onto the TFT
substrate.

In this embodiment, the TFT substrate includes a first
transparent substrate, and the TFT substrate includes: a dis-
play area and a non-display area; gate lines and data lines
formed in the display area; and ASG elements formed in the
non-display area, each of which is a circuit structure next to
each row of pixels to generate a gate drive signal separately.
The gate lines are connected with the ASG elements. Metal
devices of the ASG elements are formed at the same time as
the gate lines and the data lines on the TFT substrate in the
display area, that is, the gate driver circuits are patterned and
integrated at the same time as the gate lines, the data lines and
thin film transistors on the TFT substrate in the non-display
area.

FIG. 3 is a top view of a part of the CF substrate according
to this embodiment. In FIG. 3, the CF substrate includes a
second substrate which can be made of a transparent glass
material. The CF substrate includes a display area and a
non-display area, where the display area of the CF substrate
includes a plurality of sub-pixels, and taking each pixel
including three sub-pixels as an example, the display area can
include a red sub-pixel (R) 305, a green sub-pixel (G) 306 and
a blue sub-pixel (B) 307. The display area further includes a
second black matrix 308 formed between the red sub-pixel
305 and the green sub-pixel 306 and a second black matrix
309 formed between the green sub-pixel 306 and the blue
sub-pixel 307. The red sub-pixel 305, the green sub-pixel 306
and the blue sub-pixel 307 are arranged in an opening
between the second black matrixes.

The non-display area of the CF substrate includes a first
black matrix 302 and voids 304 in the first black matrix, and
a sealing material coating area 301 is arranged in the non-
display area of the CF substrate. As apparent from FIG. 3, the
sealing material coating area 301 completely overlaps with
the first black matrix 302, that is, the sealing material com-
pletely overlaps with the first black matrix 302. The first black
matrix 302 and the second black matrixes 308, 309 can be
formed at the same time, and the voids 304 in the first black
matrix and the opening between the second black matrixes
can be formed at the same time.

The sealing material (not illustrated) is located between the
CF substrate and the TFT substrate, the sealing material coat-
ing area 301 completely overlaps with the first black matrix
302, and the width W2 of the sealing material coating area
301 is smaller than or equal to the width W1 of the first black
matrix 302, and the width W1 of the first black matrix 302
ranges from 0.8 to 1.6 mm. Preferably, the sealing material
coating area 301 is arranged in an outboard region of the first
black matrix 302. The sealing material is UV glue. The width
W2 of the sealing material coating area 301 ranges from 500
to 800 um.

The voids 304 are located in the first black matrix 302,
overlap with the sealing material coating area 301, and cor-
respond to the metal devices of the ASG elements on the TFT
substrate. Particularly, the voids 304 overlap with the metal



US 9,081,234 B2

5

devices of the ASG elements in the direction transmitting
lights. The lights transmitted from the LCD backlight can be
shielded by the metal devices or by the first black matrix 302,
thereby preventing a light leakage phenomenon. When the
UV is transmitted from the CF side, the sealing material is
illuminated with the UV through the voids 304 and is cured.

Since the voids 304 correspond to the metal devices of the
ASG elements on the TFT substrate in the non-display area,
the area of the metal devices of the ASG elements in practical
operation can reach approximately 75% ofthe total area of the
sealing material coating area 301, and since the sealing mate-
rial coating area 301 is the area where the sealing material is
located, the total area of the voids 304 can reach approxi-
mately 75% of the total area of the sealing material. Since the
sealing material can be cured sufficiently when the area of the
sealing material illuminated with UV reaches approximately
50% of the total area of the sealing material, the voids 304
corresponding to the metal devices of the ASG elements are
arranged in the first black matrix 302 to let UV transmitted
through the voids 304 to illuminate the sealing material,
thereby having the sealing material cured sufficiently. In this
embodiment, the voids 304 can correspond to all the metal
devices of the ASG elements on the TFT substrate, but the
scope of the invention will not be limited thereto. In another
embodiment of the invention, the voids 304 can correspond to
a part of the metal devices of the ASG elements on the TFT
substrate as long as the accumulated area of the voids 304 is
above 50% of the total area of the sealing material. Moreover,
since the voids 304 correspond to the metal devices of the
ASG elements, when UV are transmitted through the voids
304 to illuminate the metal devices, the metal devices can
reflect the UV, thereby having UV illuminating on the sealing
material further enhanced and the sealing material further
cured.

A part of the first black matrix 302 close to the display area
is an “inboard region”, and a part of the first black matrix
away from the display area is an “outboard region”. In this
embodiment, the sealing material coating area 301 is
arranged in the intermediate region of the first black matrix
302. In another embodiment of the invention, the sealing
material coating area can alternatively be arranged in the
inbound region or the outbound region of the first black
matrix.

According to the embodiment of the invention, the first
black matrix on the CF substrate in the non-display area
overlaps with the sealing material coating area, and the voids
corresponding to the metal devices of the ASG elements are
arranged in the first black matrix, thereby achieving the pur-
pose of having the sealing material cured sufficiently.

In this embodiment, it is described by taking the ASG
elements arranged on the TFT substrate as an example, in
another embodiment of the invention, other devices including
the metal layer, e.g., metal cables, etc., can be arranged on the
TFT substrate. The voids are arranged at least in the first black
matrix of the CF substrate corresponding to a part of the
devices including the metal layer, the sealing material can be
illuminated with the UV through the voids, thereby achieving
the purpose of curing the sealing material.

Second Embodiment

The second embodiment is different from the first embodi-
ment of the invention in that the sealing material coating area
overlaps partially with the first black matrix.

FIG. 4 is a schematic diagram illustrating that the sealing
material coating area overlaps partially with a first black
matrix. As illustrated in FIG. 4, the sealing material coating
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area 401 on the CF substrate is divided into a first part 401a
overlapping with the first black matrix 302 and a second part
4015 non-overlapping with the first black matrix 302. The
second part 4015 of the sealing material coating arca 401 is
arranged on a side of the CF substrate away from the display
area. A plurality of voids 304 are arranged in the first black
matrix 302 corresponding to the first part 401a of the sealing
material coating area 401, and the voids 304 correspond to the
metal devices of the ASG elements on the TFT substrate. In
this embodiment, the total area of the voids 304 is above 50%
of'the area of the first part 401a. When UV is transmitted from
the CF substrate side, UV can transmit through the voids 304
to have the sealing material at the first part 401a cured suffi-
ciently, and since the second part 4015 is not shielded by the
first black matrix, all the sealing material at the second part
4015 can be illuminated by UV and thus can be cured suffi-
ciently. Thus in this embodiment, the sealing material can be
cured sufficiently.

Third Embodiment

The third embodiment is different from the first embodi-
ment of the invention in that a color blocking layer is arranged
at the voids in the first black matrix 302, and the color block-
ing layer can prevent natural light from transmitting through
the voids in the first black matrix to illuminate the liquid
crystal panel, which resulting in a current leakage phenom-
enon in ASG channels. The color blocking layer is preferably
ared color filter, and FIG. 5 is a spectrum diagram of UV and
visible light when a red color filter is used. As illustrated in
FIG. 5, the horizontal axis represents a light wavelength, and
the vertical axis represents light energy transmitted through
the red color filter. The wavelength of UV ranges approxi-
mately from 330 to 400 nm, the wavelength of red light ranges
approximately from 600 to 700 nm, the wavelength of blue
light ranges approximately from 435 to 450 nm, and the
wavelength of green light ranges approximately from 492 to
577 nm. As apparent from FIG. 5, with the red color filter, UV
and red light can transmit but blue light and green light cannot
transmit, and the visible light can be shielded by approxi-
mately two thirds, thus lowering the current leakage phenom-
enon in the ASG channels. FIG. 6 is a spectrum diagram of
UV without a color blocking layer tested in the practical
operation. As apparent from FIG. 6, the wavelength of UV
ranges from 350 to 380 nm. As apparent from FIG. 5 and FIG.
6, the transmissivity of UV is substantially not influenced by
the addition of the red color filter, so the red color filter can be
arranged at the voids in the first black matrix in this embodi-
ment, thereby lowering the transmissivity of the visible light
and consequently lowering the current leakage phenomenon
in the ASG channels; and also the transmissivity of UV is not
influenced, thus ensuring curing of the sealing material. The
technical solution of the invention will not be limited thereto,
and in another embodiment of the invention, other color
blocking layer, e.g., a green color filter or a blue color filter,
can alternatively be arranged on the voids in the first black
matrix, thereby equally achieving the effect of shielding the
visible light and letting UV to transmit, furthermore, other
protection layer can be arranged on the voids in the first black
matrix as long as the purpose of shielding the visible light and
letting UV to transmit can be achieved.

In summary, the invention provides a liquid crystal panel,
when the ASG technology is used, voids corresponding to
metal devices of ASG elements are arranged in a first black
matrix on the liquid crystal panel in a non-display area, and
the voids are located in a region of the first black matrix
overlapping with a sealing material, and upon illumination



US 9,081,234 B2

7

from the CF substrate side, UV transmits through the voids in
the first black matrix to have the sealing material cured suf-
ficiently while narrowing a frame.

The foregoing description is merely illustrative of pre-
ferred embodiments of the invention but not intended to limit
the invention in any form. Although the invention has been
disclosed in the preferred embodiments, numerous possible
variations and adaptations can be made to the technical solu-
tion of the invention or the preferred embodiments can be
modified to equivalent embodiments with equivalent varia-
tions in light of the method and technical disclosure above
without departing from the scope of the technical solution of
the invention. Accordingly any apparent modifications,
equivalent variations and adaptations made to the foregoing
embodiments in light of the technical solution of the inven-
tion shall be encompassed in the claimed scope of the tech-
nical solution of the invention.

What is claimed is:

1. A liquid crystal panel, comprising:

aTFT (Thin Film Transistor) substrate, a CF (Color Filter)
substrate, and liquid crystal layer arranged between the
TFT substrate and the CF substrate, wherein:

the liquid crystal panel comprises a display area and a
non-display area, the non-display area surrounds the
display area, a sealing material coating area is arranged
in the non-display area, and a sealing material is
arranged in the sealing material coating area to seal the
liquid crystal layer between the TFT substrate and the
CF substrate;

a first black matrix is arranged on the inside of the CF
substrate in the non-display area, and devices compris-
ing a metal layer are arranged on the inside of the TFT
substrate in the non-display area; and

voids are arranged in the first black matrix of the CF sub-
strate corresponding to at least a part of the devices
comprising the metal layer.
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2. The liquid crystal panel according to claim 1, wherein
the area of the voids is above 50% of the area of the sealing
material coating area.

3. The liquid crystal panel according to claim 1, wherein
the first black matrix overlaps partially with the sealing mate-
rial coating area, and the voids are arranged in the overlapping
area.

4. The liquid crystal panel according to claim 3, wherein
the area of the voids is above 50% of the area of the overlap-
ping area.

5. The liquid crystal panel according to claim 1, wherein a
part of the first black matrix close to the display area is an
“inboard region”, and a part of the first black matrix away
from the display area is an “outboard region”; and wherein the
sealing material coating area is located in the outboard region
of the first black matrix.

6. The liquid crystal panel according to claim 1, wherein
the sealing material is UV glue and cured by being illumi-
nated with ultraviolet illuminating from the CF substrate side.

7. The liquid crystal panel according to claim 1, wherein
the width of'the first black matrix ranges from 0.8 to 1.6 mm.

8. The liquid crystal panel according to claim 1, wherein
the width of the sealing material coating area ranges from 500
to 800 um.

9. The liquid crystal panel according to claim 1, wherein
the display area further comprises a second black matrix
comprising a plurality of openings, and the voids are etched at
the same time as the openings of the second black matrix.

10. The liquid crystal panel according to claim 1, wherein
the devices comprising the metal layer are ASG (Amorphous
Silicon Gate) devices.

11. The liquid crystal panel according to claim 1, wherein
acolor blocking layer is arranged at least at a part of the voids
in the first black matrix.

12. The liquid crystal panel according to claim 11, wherein
the color blocking layer is a red color filter.
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